

























































































































































































































































































The quality of test radio No. 2, by design and cost, was better than radio
No. 1. The test results show better SINAD measurements for radio No. 2 as com-
pared to radio No. 1.

Figure 23 shows the AGC voltage level as a function of the input signal
level. The 0 dB reading represents the same AM signal level used in the measure-
ments described above. Note that saturation effects (flattening of the curves)
are not evident. The actual voltage level magnitude variations shown are assumed
to be a result of different design approaches béing implemented.

Figures 24 and 25 are plots of audio output levels as a function of S/I.
Again, the highest Tevel (largest generated intermodulation and spurious frequen-
cies) occurred at the 1 kHz separation from the AM carrier frequency. This was
the case whether a 400 Hz tone or a 1000 Hz tone was used to modulate the carrier.
However, the generation of unwanted frequencies was greater for the 1000 Hz tone
modulation as might be expected.

Initially, desensitization of the receiver was also of concern. The antic-
ipated effect of desensitization was that the audio output of the receiver would
decrease as the interfering signal was increased. In Figures 24 and 25, this
effect can be noticed at specific frequencies. At other frequencies, the audio
output actually increases. The significant item to note is that the receiver non-
Jinearities 1iterally obliterate the signa1'we11 before the receiver is desensi-
tized. The test results on the two receivers demonstrate the dominate role that
the nonlinearities play when compared to desensitization.

The receivers were then tuned to a local Boulder, CO, AM station at 1490 kHz
and the audio gain set about midrange (good, clear, sound level). The CW inter-
ference signal was then introduced as in the previous tests. The audible quality
of the radio's output from the speaker, as perceived by the test engineers,
significantly deteriorated with levels greater than 20 dB below the desired AM
signal. With the CW signal 10 dB below the desired signal, the distortion was
great enough to mask intelligibility due to the spurious frequencies generated in
the radios. Again, the major problem was not desensitization of the radio due to
AGC action, but the distortion frequencies generated by the introduction of the CW
interferer.

TABLE 18 gives separation distances between broadcasting and radiolocation
stations based on maximum power levels for the various classes of broadcasting
stations and allowable maximum power transmission from radiolocation transmitters
(375 W). This table shows distances for the various criteria used in the analysis.
The 26 dB levels represent the 20:1 protection ratio for broadcasting stations as
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Figure 24. Audio output level vs. interference of test radio #1.
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Audio output level vs. interference of test radio #2.
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given in Part 73 of the FCC Rules and Regulations. The 20 dB Tlevel represents the
protection needed for AM radios with below average interference rejection capabili-
ties such as test radio #1 in the tests conducted in this report. The 10 dB level
represents the S/I desired to protect AM radios with slightly better than average
interference rejection capabilities such as test radio #2.

SHARING BETWEEN CORDLESS TELEPHONES AND GOVERNMENT SYSTEMS.

Radiolocation, radionavigation, and TIS are the principal Government services
sharing the 1605-2000 kHz band with cordless telephones. The TIS assignments are
principally located at national parks and consequently, assumed to be sufficient

distance from populated centers to neither experience interference from cordless
telephones nor interfere with them. Additionally, in accordance with an FCC
Waiver, IRAC Document 22856/1-2.8.2.1/4.18, most cordless telephones manufactured
after September 1982 are restricted to a frequency within the 1625-1800 kHz

band, well above the 1610 kHz TIS assignment.

The radionavigation stations are mainly used by the Army in short-term tacti-
cal training exercises at temporary airfields (208 of the total 213 assignments
are to the Army). Cordless telephones and the radionavigation service should
suffer no mutual interference, because the ajrfields are usually located in remote
areas where very few cordless telephones are likely to be used.

There is the potential problem, however, of cordless telephones interfering
with radiolocation reception aboard dockside or nearby vessels when the radioloca-
tion transmitters are at a considerable distance from the vessel.

Part 15.7 of the FCC Rules and Regulations limits the radiated field from a
cordless telephone to 15 uV/m at any point to a distance of A/2r from the cordless
telephone. However, after September 1982, FCC Waiver, Document 22856/1-2.8.2.1/4.18,
deferred this requirement, upon a manufacturer's compliance, with certain condi-
tions. Two of the conditions of interest to this SRA are: (1) the carrier current
portion of the cordless phone shall operate on a frequency in the 1625 kHz to
1800 kHz band and (2) the RF currents on the power cord and telephone line of each
cordless phone shall not exceed 90 mA on any single power conductor, 12 mA on the
telephone line, and 12 mA where measuring all power cord conductors together,
including the ground conductor.

Measured radiated fields from typical cordless telephones ranged from 130-puV/m
to 6500 uV/m at 98.4 ft (30 m) with 98 percent of the measured field strengths
less than, or equal to, 3000 uV/m. These measurements were made in Fhe induction
field of thekcordless phone radiator, but since no farfield measurement data are
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available, the field strength value of 3000 uV/m was used as a basis to determine
the required separation distance between a cordless telephone and a typical radio-
Tocation system.

The minimum performance level criteria for a radiolocation system was deter-
mined from both theoretical considerations and private communications with system
manufacturers and system users.

Literature published by Offshore Navigation, Inc., a company that provides
radiolocation services, describes a system the company has deployed around the
Gulf of Mexico, Type N Raydist, as "...usually providing daytime ranges of several
hundred miles." This publication also states, in a technical specification describ-
ing, three similar kinds of systems that the daytime range of all three systems
(including Type N) is "...over 300 nautical miles."

The following analysis assumes a 100 W system operating at 1.6 MHz with a
usable wintertime range of 300 nmi (L56.6 km) for 4 hours, from 12 p.m. to 4 a.m.,
when the expected values of atmospheric radio noise is at the maximum daily value.
Figure 26, from CCIR Report 322, is a world chart showing the expected median
value of noise power (PN) for this time block taken. Up the East Coast of the
United States, around Florida, and into the Gulf of Mexico, the expected median
value of noise from the chart is 70 dB above KTB (thermal noise) at 1 MHz and 65
dB at 1.6 MHz. Using median values is probably justified when comparing the noise
powers in the six blocks. Four time blocks have lower noise values, and the
received S/N during these time blocks will be much improved. So for two=tiiiras of
the day the received signal may be described as better than adequate.

The PN of a short vertical antenna over a perfett]y conducting ground plane
can be related to root mean square (rms) noise field strength (fS) in a 1 kHz
bandwidth by:

fS rms = Py 65.5 + 20 10910 FMHZ

(CCIR Report 322), where F is the frequency pertinent to the noise power specifi-
cation. The value of the field strength for any bandwidth (BW), in Hz, can be
determined by adding the term (10 10910 BW - 30) to fS. The above equation then
becomes ‘

fS = P, - 95.5 + 20 1og.|0 FMHZ + 10 10910 BW

N

With a system bandwidth of 200 Hz, fS = 65 - 95.5 + 4.1 + 23 = -3.4 dB (uV/m)
(see TABLE 19).
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TABLE 19
WINTER, MIDNIGHT TO 4 AM NOISE POWER

SEASON & P (dB) FS (dB) S/N
HOURS “e1p wv/m (dE)
WINTER MEDIAN | DPRCRC | MEDIAN UPPER. | meDIAN DPEER
Midnight-4 a.m. 65 75 -3 4 21 14
Fupy = 1-6 BN = 200 Hz

The strength of the received signal at the radiolocation receiver may be
determined, using Figure 8, for a separation distance of 300 nmi (345 statute
miles, 556.8 km). Over a sea water path, the received signal strength will be
50 uV/m for a transmitter power of 1 kW and a radiating antenna efficiency such
that the effective radiated field at 1 mi (1.6 km) is 100 mV/m. Since Figure 8 is
based on a nominal transmitter power output of 1 kW, and the actual radiolocation
transmitter output is 100 W, the value of 50 uV/m must be reduced by the square
root of the power ratio, so 50/v1000/100 = 15.8 uV/m for a 100 W transmitter. If
the radiolocation transmitting antenna is short, wavelength wise, and is located
inland with a deficient ground systém, the effective field at 1 mi (1.6 km) may be
as Tow as 50 mV/m. With these antenna system deficiencies, the received signal at
300 nmi will become 15.8 (50/100) = 7.9 uV/m, and at the receiver, the S/N will be
20 log 7.9 - (-3.4) = 21.4 dB. If the radiolocation transmitting antenna is about
»/4 high over a fairly good ground plane that extends into the sea, the effective
field at 1 mi (1.6 km) may be as high as 150 mV/m, resulting in a signal level at
300 nmi of 15.8 (150/100) = 23.7 uV/m and a S/N of 20 log 23.7 - (-3.4) = 30.9 dB.

Considering these two extreme antenna configurations are 1ikely to bracket
most of the antenna configuration in use, a S/N between 21.4 dB and 30.9 dB seems
reasonable. Additionally, information received from some user agencies quotes
measured receiver S/N requirements of about 25 dB.
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Given a receiver sensitivity adequate to detect an atmospheric noise power
level of -3.4 dB (uV/m), an approximate value for receiver sensitivity can be
established if the receiver antenna factor is known. For a typical 8 ft (2.4 m)
whip antenna over sea water, a computer program entitled HVD1 (input format shown
in TABLE 20) . (FitzGerrell (privite communication)) provides an antenna factor value
of 35.5 dB, without antenna matching, and an antenna input impedance of about
0.05 -J 3600 @. With proper matching into 50 @, using an inductor with a Q of
50, the antenna factor will become about 5 dB. The antenna factor is expressed as

_ uV/m (incident field)
antenna factor = 7 (V into 50 @)

Since the incident noise field is (-3.4 dB) uV/m, the voltage into the 50 @
expressed in logarithms) corresponds to:

20 Yog uV = 20 log uVm(-3.4 dB) - antenna factor (5 dB)

Then

o

.

Tog v = 204 or 0.38 uV

The noise power input to the receiver is

2 -6,2 -13
e - (0.38 x 10°7)° _ 1.44 x 10 . ©aa-15
Powerin ol al ) = 0 =2.89 x 10 watts

This result is then expressed in dB with respect to 1 mW

Powerin = -115 dBm
When a radiolocation system performance is atmospheric noise limited in the winter,
a cordless telephone radiation, with a received signal level above -3.4 dB(uV/m),
0.46 uV/m, at the radiolocation receiver, will reduce the S/N at the receiver
below a value necessary for adequate location service.

The measured radiation data for cordless telephones were taken in the nearfield
of the devices, where the field strength value decreases at the rate of the
inverse of the square of the distance separating the radiator and the monitor
point. When the distance is equivalent to several wavelengths (farfield), the
field begins to decrease with the inverse of the distance. In this analysis, the
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ENTER NEW HALF-LENGTH IF DESIRED, OTHERWISE ENTER O

0

ANTENNA FACTOR ASSUMING A 50.00-0HM RECEIVER AND TRANSMISSION LINE ARE EMPLOYED =
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cordless telephone is assumed to radiate a field of 3000 uV/m at 98.4 ft (30 m),
and the farfield is assumed to begin at 1584 ft (480 m) where the field strength
is about 12 uV/m.

Hence, based on the above conditions, a cordless telephone separated by
line-of-sight distance, greater than 5.3 mi (6.5 km) from the radiolocation receiver,
will not adversely affect the performance of the location system.
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~ SECTION 7,
SPECTRUM MANAGEMENT ISSUES

The effects of WARC-79 on the 1605-2000 kHz band are significant. The
characteristics. of the band will undergo great change in the next 5 to 10
years. The major spectrum management issues are discussed in the following
paragraphs.

TRAVELER'S INFORMATION STATIONS (TIS).

The TIS has been allocated the 1605-1615 kHz portion of the band in the
new allocation table. However, it would seem more consistent with past allo-
cations to have TIS at the tdp of the AM broadcast band at 1700 kHz rather
than remaining at the present 1610 kHz. This would help the frequency manage-
ment aspects by keeping the broadcast band continuous, and with only a few low
power Government and non-Government assignments around 1700 kHz, the compati-
bi]ity problems may be eased. Additionally, the slightly lower value of
groundwave attenuation at 1610 kHz, compared to 1700 kHz, favors the use of
1610 kHz for broadcasting.

The NTIA Manual contains no rules or regulations for Government use of
TIS. Since there are 172 Government assignments to TIS, it would be appro-
priate to either make‘a statement to the applicability of the FCC Rules and
Regulations or to list some rules and regulations pertaining to these assign-
ments.,

As shown in Section 6, separation distances for nighttime TIS pperation
are very large for broadcasting stations operating at power levels in excess
of 1 kW for cochannel operations. Adjacent-channel separation distances are
also large, so special consideration will need to be given to adjacent channel
operation. It should be noted that the data in TABLES 15 and 16 represent a
minimum separation. Antennas used throughout the analysis of Section 6 repre-
sent the minimum requirements. Nighttime operations of TIS on a Primary basis
will pose significant separation requirements for broadcast station (cochannel
or adjacent channel). Using Class IV stations and a cochannel and off-channel
sharing plan on a case-by-case basis could result in compatible operations
between the two services.
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_ Another alternative to TIS broadcasting sharing would be to move the TIS
to the FM bands. The following paragraphs address this approach.

THE FM BROADCASTING BAND AS AN ALTERNATIVE FOR TIS IMPLEMENTATION,
The AM broadcasting band is currently planned for expansion as a result

of WARC-79 decisions. This planned expansion could cause additional oper-
ational problems for TIS with current restrictions and interference problems
normally associated with the AM band. It should also be noted that expansion
of the TIS service also includes portable applications for temporary services,
and all of these items constitute increased services and areas for opera-
tion. The increased flexibility and access to more areas within the United
States necessitates a review of possible alternatives to meet the increased
demands for both the AM broadcasting service and the planned growth of TIS.

Currently, the most convenient method of providing information to the
traveler is with existing car radios. Requiring modifications to existing car
radios would 1imit the number of travelers that would have ready access to the
TIS service. A review of sales information shows a steady increase in the
number of new cars that have FM reception capability. Sales of car radios for
update or replacement also show an increase in FM reception. With a large
percentage of cars with FM receivers, the FM broadcast band offers an inter-
esting alternative means of providing TIS service.

FM BAND GENERAL CHARACTERISTICS.

From a technical viewpoint, the 88-108 MHz band offers some attractive
characteristics for TIS application. One main feature of the FM band js that
the radio propagation is generally referred to as line-of-sight. For this
mode of propagation, the reception distance is generally limited to' the radio
horizon. The actual covebage obtained is a function of many variables, such
as the radio refractive index, terrain obstructions, earth conductivity, and
multipath. At distances beyond the radio horizon, diffraction and forward
scatter exist; however, in these regions, the signal attenuates very
rapidly. This serves to Eestrict coverage beyond the radio horizon and thus
minimize interference to adjacent areas. It should also be noted that FM
coverage is not affected appreciably by diurnal effects like the AM broad-
casting band.
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A typical example of propagation loss can be obtained from the National
Telecommunications and Information Administration (NTIA) Master Propagation
System Users' Manual, using the included "NLAMBDA Propagation Model." This
propagation model computes a theoretical estimate of the median value of the
transmission loss over a smooth, spherical, and imperfecf]y conducting
earth. Antenna heights can be located very near the earth's surface for this
model, which would be the planned application for TIS operation. The model
includes propagation mechanisms such as surface wave, direct wave, reflected
wave, and the diffraction wave. The predicted loss values depend on the user-
input values of ground conductivity, atmospheric refractivity, and path dis-
tance.

For example, this propagation model is used with the following param-
eters: a transmitter height of 50 ft (15.2 m), a receiver antenna at 4 ft
(1.2 m) above the earth's surface (assumed effective height of a car-mounted
antenna), vertical polarization (again a typical car-mounted antenna), 5 mhos
earth conductivity is the selected relative permittivity and the surface atmo-
spheric refractive index of 301 N(units). The propagation loss between iso-
tropic antennas at 100 MHz is shown in Figure 27. The lower curve shows the
estimated median path loss frem the NLAMDA model, where the upper curve is the
corresponding line-of-sight or free-space path loss. Note the significant
difference of the NLAMBDA model and the free-space loss. The model attenua-
tion rate (slope) is also much more rapid than the free-space attenuation.

The attenuation rate also shows an increase in the region near the radio
horizon. This increased attenuation can effectively minimize cochannel and
adjacent-channel interference problems.

The FM modulation and receiver system also offer some interesting dif-
ferences from the AM commercial system. The FM systems have the capability of
trading bandwidth for improvements in system output S/N. Additionally,
wideband FM systems (the maximum frequency deviation of the carrier is several
times the modulation frequency) have certain inherent noise and interference
reduction properties not found in AM systems. The penalty for this improved
system performance is the increased transmission bandwidth requirement.
Currently, FM stations utilize approximately 150 kHz bandwidth and operate
with 200 kHz channel spacing.
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The FM demodulation systems exhibit a signal capture effect. This signal
capture effect occurs with an increasing S/N after the initial improvement
threshold has been reached (i.e., the FM system begins to exceed AM output S/N
performance); refer to Figure 28. This improvement threshold is a function of
the system bandwidth and the modulation frequency. In current systems, this
can vary from about a 9 to 13 dB carrier-to-noise ratio (C/N). Increasing the
C/N above thié initial threshold results in an approximately 3 dB improvement
in S/N output for each S/N decibel increase. Note the S/N improvement of FM
compared to AM, as shown in Figure 28. The FM improvement obtained is a
function of the modulation index. Once full FM improvement is obtained, the
slope of S/N output increases 1 dB for each dB increase of C/N input until
saturation is reached.

This capture effect is also exhibited for low C/N. In this case, the
noise acts to suppress the signal. When deemphasis is used to compensate for
the nonuniform noise of the FM system, the signal is suppressed approximate1y
2 dB for each dB decrease in C/N.

FM systems typically provide a marked improvement in output'S/N once the
C/N input is above the initial threshold. The FM system also exhibits less
sensitivity to noise such as AM noise components. Below initial FM thres-
holds, noise captures the receiver system and suppresses weak signals, thus
minimizing weak signal interference. These characteristics are very benefi-
cial for TIS, where a limited coverage area is all that is normally needed.

SYSTEM PERFORMANCE CONSIDERATIONS.

After a brief review of some basic FM characteristics, it is now neces-
sary to review the overall details of the system (i.e., antennas, transmitter
power requirement, and receiver) to determine the general broadcast station

parameters.

For example, an FM system will be formulated to provide a coverage radius
of approximately 8 mi (12.9 km). The median transmission Toss is -134 dB,-
which is determined from Figure 27. A representative receiving system is
assumed to have a nominal 14 dB noise figure, 150 kHz IF bandwidth (BIF), and
a -4 dB antenna gain. With thissinformation, the receiver sensitivity can be
determined by equation (3).
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SIGNAL-TO-NOISE OUTPUT (dB)

SATURATION

FM SYSTEM—=/

THRESHOLD FOR
FULL FM IMPROVEMENT,/}

\ / FM IMPROVEMENT = 3(M,2,

FM IMPROVEMEN
THRESHOLD

~—AM SYSTEM

CARRIER-TO-NOISE INPUT (dB)

Figure 28. FM system characteristics.

102



Input sensitivity'= -204 dB + NF + 10 log Byp .
For this example,
Input sensitivity = -204 + 14 + 51.8 = -138.2 dBW

The transmitter antenna will provide approximate hemispherical coverage and
hence is assumed to have a +3 dB antenna gain over isotropic.

Transmitting antenna + 3 dB
Space loss -134 dB
Receiver antenna - 4 dB
Net Toss -135 dB

The difference between the signal level required for proper operation of
the FM receiver and the net propagation loss determines the transmitter power
level requirement. The minimum signal level needed for the FM receiver is
determined by the signal needed for full FM improvement. This value is deter-
mined from the receiver sensitivity, plus the initial FM threshold, plus the
The initial FM

For this example, 13 dB is

added signal increased and needed for full FM improvement.
improvement occurs in the region of 9-13 dB S/N.
selected. FM improvement is determined theoretically by 3(MI)2 dB. M cor-
responds to the modulation index (M; = deviation of the RF carrier/modulation
frequency) and is expressed in dB. For a typical FM system, this -corresponds
to 3(75 kHz/15-kHz)2 = 75 or approximately 18.7 dB. This improvement comes at
the expense of increased S/N above the initial FM threshold. In the region
between the initial and full FM improvement, the output S/N increases approxi-
mately 3 dB for a i dB increase in input C/N. Thus, an additional (18.7/3)
6.2 dB C/N signal will be needed as well as the 13 dB just mentioned or 19.2

dB above receiver threshold for minimum system operation.

Knowing the receiver sensitivity, system loss, and the antenna gains for
the transmitter and receiver, it now is necessary to determine the transmitter
power level needed for system operation.

Receiver sensitivity - 140.2 dBW
Carrier to noise ~(+) 19.2 dB
Required carrier level - 121.0 dBW
System loss + 137.0 dB

Required power level

16.0 dBW (approximately 40 watts)
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If the coverage requirement is reduced from 8 mi (12.9 km) to 5 mi (8.1
km), the transmitter calculation would be done as shown above. Figure 27
would be used for determining the path loss, and using the same system param-
eters would result in requiring a transmitter power level of approximately 5.6
watts. These examples demonstrate that for moderate power levels it is rela-
tively easy to obtain the desired limited coverage for TIS operations.

The FM threshold serves to provide a relatively controlled boundary for
signal reception. Once the signal starts to get weak (traveling away from the
transmitter), very little added distance is required to get virtually total
signal loss. With antenna height control, system threshold effects, and ease
of providing directional antennas in this frequency band, it should be rela-
tively easy to provide a prescribed coverage capability.

Interference considerations for FM stations for either cochannel or adja-
cent channel operations can generally be controlled by providing proper spac-
ing and by using directional antennas. This spacing requirement is consider-
ably less than what would be required for AM. Power levels and nighttime
considerations are not restrictive for FM when compared to AM,

The FM band provides for 100 assignable channels. This quantity of
potential station availability should more than meet TIS requirements, since
FM frequency reuse does not require nearly the same separation distances that
AM channels require. The potential areas of concern are the dense metropoli-
tan areas, which may use virtually all channel a]]ocations, and some areas
where increased coverage is obtained by virtue of locating transmitting anten-
nas on mountain peaks. However, for low density areas, which includes a very
large percentage of the United States, the FM band offers a very good means of
support for TIS operation.

Sales of automobile FM radios have increased rapidly over the past few
years. The Radio Advertising Bureau (RAB) has published the following results
as shown in TABLE 21. It should also be noted that cars with AM only are
steadily decreasing. Data also show that 95 percent of the cars current]y in
operation have radios.

104



TABLE 21
CAR RADIO TRENDS

Car Sales Car Sales Percentage of Cars
Year with AM Only with AM/FM having FM Radios
1983 1,513,000 10,568,000 70%
1982 1,882,000 10,424,000 68%
1981 2,598,000 10,000,000 647,
1980 2,575,000 7,017,000 59%

The FM approach appears to be a suitable alternative from a technical
viewpoint, especially in low population density areas. This approach also
virtually eliminates the AM nighttime operation constraints. Further study
may be needed to establish interference levels for cochannel and adjacent
channel constraints. This preliminary technical analysis shows the use of the
88-108 MHz band to be a possible approach.for TIS. Additional factors of
present band utilization, projected growth of FM stations, and growth of the
TIS service would have to be factored into an effective spectrum management
plan before a conclusive decision on the use of this band could result.

RADIOLOCATION AND THE BROADCAST SERVICE.

According to WARC-79, in Region 2, broadcasting will become exclusive in
the 1605-1625 kHz segment of the band and Primary in the 1625-1705 kHz segment
of the band. Exclusion of the radiolocation service from the 1605-1625 kHz
band will not seriously affect the service since few systems are assigned
frequencies below 1625 kHz. The problem arises when the 1625-1705 kHz alloca-
tion to the broadcast service 1s‘1mp1emented and radiolocation becomes Secon-
dary in this portion of the band, where most of the radiolocation systems are
assigned. ’

There are some kinds of radiolocation systems that require use of fre-
quencies that are harmonically related. In the Government allocations, these
are now assigned within 1650-1655 kHz and 3300.4-3310.4 kHz. Based on Section
6 of this report, it is possible to assign radiolocation frequencies in both a
cochannel and off-channel sharing plan on a case-by-case basis to be compati-
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ble with the broadcast service. This, however, assumes that the transmitters
can be geographically separated far enough. Sufficient distances can be
obtained if the broadcast assignments are confined to Class IV stations.

RADIONAVIGATION.

The WARC-79 allocations in the 1605-2000 kHz band for Region 2 do not
include allocations for the radionavigation service, which is principally used
by Army aircraft during tactical and training missions. There are presently
215 Government assignments for radionavigation within the 1605-1750 kHz
band. During 1981-82, the Army purchased 566 new radionavigation systems with
transmitters designed to operate in either of two bands, 200-535.5 kHz or
1605-1750.5 kHz.

To provide the necessary spectrum for these requirements, the post WARC-
79 Government and non-Government allocation table has a Footnote US240, which
states: "The bands 1715-1725 kHz and 1740-1750 kHz are allocated on a Primary
basis and the bands 1705-1715 kHz and 1725-1740 on a Secondary basis to the
aeronautical radionavigation service (radiobeacons)." The Army has stated
that these frequencies are only used for training purposes in CONUS, being
used mainly for temporary field Tocation for helicopters in tactical situa-
tions. Their equipment is to be phased out of this band in the 1990s.

CORDLESS TELEPHONE AND THE RADIOLOCATION SERVICES.

In the past, cordiess telephones have utilized frequencies throughout the
1600-2000 kHz band in a more or less random manner with each manufacturer
making a frequency choice. After September 1982, cordless telephone manufac-
turers had to confine their frequency choices within the 1625-1800 kHz band in
order to comply with a condition of an FCC Waiver, FCC Part 15.7. This waiver
provides a practical standard by which the manufacturer can measure cordless
telephone output power. Currently, available information indicates that
nearly all manufactured cordless telephones do not comply with the provisions
of Section 15.7 (FCC Rules and Regulations) that govern the radiated field
from the telephones. In general, the radiated field value is much higher than
the allowable vatue.

As an increasing number of cordless telephones are sold (10 million units
are predicted by 1987), the interference potential is likely to be Severe.
Government radiolocation receivers aboard vessels at dockside in an urban
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environment will be very susceptible if the radiolocation transmitter is
several hundred miles away.

Cordless telephones could not be manufactured for use in the 1605-2000
kHz band after October 1, 1984, However, millions had been sold by that date
that were using this band.
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